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Background. In patients with non-metastatic gastric cancer surgery still remains the treatment of choice. 
Postoperative radiochemotherapy with 5-fluorouracil and leucovorin significantly improves the treatment outcome. 
The oral fluoropyrimidines, such as capecitabine, mimic continuous 5-fluorouracil infusion, are at least as effective as 
5-fluorouracil, and such treatment is more comfortable for the patients. 

Patients and methods. In the period from October 2006 to December 2009, 101 patients with gastric cancer in 
stages Ib-lllc were treated with postoperative chemoradiation with capecitabine. Distal subtotal resection of the 
stomach was performed in 46.3%, total resection in 50.5% and multivisceral resection in 3.2% of patients. The main 
endpoints of this study were loco-regional control (LRC), disease-free survival (DFS), disease-specific survival (DSS) and 
overall survival (OS). The rates of acute side-effects were also estimated. 

Results. Seventy-seven percent of patients completed the treatment according to the protocol. The median follow- 
up time of all patients was 3.9 years (range: 0.4-6.3 years) and in survivors it was 4.7 years (range: 3.2-6.3 years). No 
death occurred due to the therapy. Acute toxicity, such as nausea and vomiting, stomatitis, diarrhoea, hand-foot 
syndrome and infections of grade 3 or 4, occurred in 5%, 1%, 2%, 8.9% and 18.8% of patients, respectively. On the 
close-out date 63.4% patients were still alive and with no signs of the disease. The 4-years follow-up survey showed 
that LRC, DFS, DSS and OS were 95.5%, 69.2%, 70.7%, and 66.2%, respectively. Higher pN-stage and splenectomy were 
found to be independent prognostic factors for all four types of survival and perineural invasion and lower treatment 
intensity for DFS, DSS and OS. 

Conclusions. Postoperative radiochemotherapy with capecitabine is feasible, with low toxicity and the results of 
such treatment are good. 
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Introduction 

Although the incidence of gastric cancer has de- 
clined in recent years it is still one of the most com- 
mon causes of cancer death. 12 Complete removal 
of tumour masses with regional lymph nodes (so 
called R0 surgical resection) represents the treat- 
ment of choice in patients with non-metastatic 
gastric cancer. 2 The standard recommendations 
for lymphadenectomy are at least Dl resection and 
the removal of a minimum of 15 lymph nodes. 34 
Although the R0 surgical resection is performed, 
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patients 7 survival remain unsatisfactory. During 
the past few decades, the principle of combined 
modality treatment has been developed and ap- 
plied in practice for various solid tumours with gas- 
tric cancer not being an exception. One of the land- 
mark studies in adjuvant trials was the Intergroup 
Study INT-0116, in which a significant improve- 
ment in survival with the use of 5-fluorouracil (5- 
FU) based radiochemotherapy after surgery was 
reported. 5 After this study radiochemotherapy was 
established as routine adjuvant treatment in the 
USA, as well as in several European countries. In 
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TABLE 1. Pathohistologic characteristics of tumours 



Characteristic 




No. of 
patients 


% 


pT - stage 


la 


1 


1 




lb 


5 


5 




2 


48 


47.5 




3 


40 


39.5 




4a 


2 


2 




4b 


5 


5 


pN - stage 


0 


21 


20.8 




1 


22 


21.8 




2 


27 


26.7 




3a 


18 


17.8 




3b 


13 


12.9 


Overall stage 


lb 


14 


13.9 




Ha 


22 


21.8 




lib 


20 


19.8 




Ilia 


25 


24.7 




Mb 


17 


16.8 




lllc 


3 


3 


Pathohistological tumour grade 


1 


5 


5 




2 


29 


28.7 




3 


65 


64.3 




unknown 


2 


2 


Borrman type 


1 


0 


0 




2 


11 


10.9 




3 


30 


29.7 




4 


17 


16.8 




unknown 


43 


42.6 


Growth type according to Lauren 


diffuse 


28 


27.7 




intestinal 


45 


44.6 




mixed 


19 


18.8 




unknown 


9 


8.9 


Perineural invasion 


yes 


49 


48.5 




no 


36 


35.7 




unknown 


16 


15.8 


Lymphovascular invasion 


yes 


48 


47.6 




no 


16 


15.8 




unknown 


37 


36.6 


Angioinvasion 


yes 


21 


20.8 




no 


52 


51.5 




unknown 


28 


27.7 


HP 


yes 


9 


8.9 




No 


44 


43.6 




unknown 


48 


47.5 



pT = pathological T-stage; pN = pathological N-stage; HP = Helicobacter pylori infection 



the Institute of Oncology Ljubljana, the program of 
combined postoperative treatment of non-metastat- 
ic gastric carcinoma with radiochemotherapy was 
introduced into clinical practice in 2001. The results 
of that regimen were analysed and presented. 6 7 

It is well known that capecitabine is an oral 
5-FU prodrug and we assume that it can replace 
standard chemotherapy. It has been proven that 
capecitabine mimics continuous 5-FU infusion 89 
and is at least as effective as 5-FU10,ll, but with 
less side effects. 9 In addition, treatment with the 
oral fluoropyrimidines, such as capecitabine, is 
more comfortable for patients because these drugs 
can be taken at home, without any invasive pro- 
cedures (such as application of parenteral infusion 
of chemotherapy). We speculate that radio sensi- 
bilisation with capecitabine could be more effec- 
tive than with 5-FU, because 5-FU is given only on 
the first four and last three days of radiotherapy, 
whereas capecitabine is given through the whole 
course of the radiotherapy. The aim of this study 
was to evaluate the efficacy and toxicity of adju- 
vant radiochemotherapy with capecitabine. 

Patients and methods 

Patients 

In the period from October 2006 to December 
2009, 101 patients (66 males and 35 females, aged 
26-78 years, mean age 58.9 years) were treated for 
non-metastatic adenocarcinoma of non-cardial 
gastric cancer with postoperative concomitant 
chemoradiation with capecitabine at the Institute 
of Oncology, Ljubljana, Slovenia. All patients had 
locally and/or regionally advanced disease with- 
out distant metastases (stages Ib-IIIc). 12 Before the 
start of the treatment 62 (61.4%) patients suffered 
from epigastrial pain and 25 (24.8%) patients com- 
plained of early satiety. Anaemia was found in 28 
(27.7%) patients, melena in 17 (16.8%) patients and 
weight loss in 57 (56.4%) patients. 

Surgical treatment 

Of the 101 patients, 83 (82.1%) were operated on 
in two major surgical centres in Slovenia (at the 
University Medical Centre Ljubljana or Maribor) 
and the remaining 18 (17.1%) patients in one of five 
Slovenian regional hospitals. Distal subtotal resec- 
tion of the stomach was performed in 47 (46.5%) 
patients, total resection of the stomach in 51 (50.5%) 
patients and multivisceral resection in three (3%) 
patients, respectively. Radical resection (R0) of the 
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stomach was performed in 97 (96%) patients and the 
remaining four (4%) patients underwent non-radical 
surgery (Rl) with no possibility of reoperation. At 
least 15 lymph nodes were removed and histologi- 
cally examined in 70 (69.3%) patients and less than 15 
lymph nodes were examined in 31 (30.7%) patients. 

Tumour characteristics 

Primary tumours originated in the antrum in 49 
(48.5%) patients, in the corpus in 38 (37.6%) pa- 
tients, in the lesser curvature in 10 (9.9%) and in 
the greater curvature in four (4%) patients. In 47 
(46.5%) patients, the tumour was staged as pT3 or 
pT4, and 80 (79.2%) patients had N+ disease. Sixty- 
five (64.4%) tumours were poorly differentiated 
(G3) (Table 1). 

Investigations before and during therapy 

After surgery, all patients with the disease in patho- 
logical stage lb or more were presented to a multi- 
disciplinary advisory team, consisting of a surgeon, 
radiation oncologist and medical oncologist, in 
order to assess the prospects of eventual adjuvant 
treatment. Patients had to fulfil the following cri- 
teria: histologically confirmed adenocarcionoma 
of the stomach, cancer removed with R0 or Rl re- 
section, age greater than 18 and below 80 years, a 
performance status of 1 or lower according to the 
World Health Organization (WHO), adequate 
function of major organs (including cardiac, bone 
marrow, renal and hepatic function), no difficulty 
in swallowing tablets and adequate collaboration 
during treatment. All patients underwent a general 
clinical examination and blood counts. The inves- 
tigations, such as X-ray, ultrasound (US), and/or 
computer tomography (CT) of the thorax or abdo- 
men, performed before surgery to rule out meta- 
static disease, were repeated only in the patients in 
whom the progression of the disease was clinically 
suspected. During the therapy, the patients were 
clinically examined and referred to haematology 
and biochemistry blood tests once a week. The ther- 
apy-related local and systemic toxicity was assessed 
according to the National Cancer Institute Common 
Toxicity Criteria (NCI-CTC) version 2.O. 13 The per- 
formance status of patients was determined and 
their body weight was measured on a weekly basis. 

Postoperative radiochemotherapy 

Adjuvant treatment was initiated within 6-8 weeks 
after surgery and consisted of concomitantly ap- 



plied chemo- and radiotherapy. Chemotherapy 
started with peroral capecitabine 1250 mg/m 2 twice 
daily (bid) on days 1-14, with a one week break. 
Concurrently with irradiation, continuous capecit- 
abine 825 mg/m 2 bid was administered, without 
weekend breaks. After the completion of radiother- 
apy with two weeks break, the patients received 
three more cycles of capecitabine 1250 mg/m 2 bid 
on days 1-14, with a one week break between each 
cycle. 

Patients were irradiated on linear accelerator 
with 15 MV photon beams for five days per week, 
at a daily dose of 1.8 Gy. Radiotherapy planning 
was performed using simulator with CT option 
and 3-D treatment planning computer software. 
The total irradiation dose was 45 Gy delivered in 
five weeks. The clinical target volume (CTV) was 
defined using preoperative CT, endoscopic find- 
ings, surgical clips and findings during operation. 
In CTV tumour bed, anastomosis site, duodenal 
stump, remnant stomach and regional lymph 
nodes were enclosed, and it extended 2.5 cm be- 
yond the proximal and distal margins of resection. 
The irradiation dose was specified according to 
the International Commission on Radiation Units 
(ICRU) recommendations. 

In case of severe therapy-related toxicity, irra- 
diation and/or chemotherapy doses were modified 
and adapted to the patient's physical condition or 
laboratory tests. When necessary, chemotherapy 
application was delayed or radiotherapy was tem- 
porarily interrupted or terminated. 

Statistics 

Statistical analysis was performed using personal 
computer and software statistical package SPSS, 
version 15 (SPSS Inc., USA). The main endpoints 
of this study were as follows: locoregional control 
(LRC; the event was local and/or regional recur- 
rence), disease-free survival (DFS; the event was 
local, regional or systemic recurrence), disease- 
specific survival (DSS; the event was death due to 
gastric adenocarcinoma) and overall survival (OS; 
the event was death from any cause). 

The survival of patients was computed from the 
date of the surgery to January 1st, 2013 (close-out 
date). Survival probability was calculated using 
the Kaplan-Meier estimate 14 , and log rank test 15 
was used to evaluate the differences between indi- 
vidual groups of patients. Independent prognostic 
values of variables that appeared as statistically 
significant on univariate analysis were tested by 
multivariate Cox regression analysis model. 16 Two- 
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TABLE 2. Toxicity of adjuvant radiochemotherapy 



Toxicity 






NCI grade (%) 










0 


1 


2 


3 


4 


Total 


Nausea, vomiting 


56.4 


34.6 


4 


5 


0 


100 


Stomatitis 


90.1 


7.9 


1 


1 


0 


100 


Diarrhoea 


86.1 


10.9 


2 


1 


0 


100 


\i\Ji I \\J \ \J\J \ oy i ivji \J\ i it? 


73.3 


1 0.9 


6.9 


8.9 


o 


1 00 


Dysphagia 


73.3 


25.7 


1 


0 


0 


100 


Acute coronary syndrome 


96 


4 


0 


0 


0 


100 


Alopecia 


97 


3 


0 


0 


0 


100 


Infection 


43.6 


8.9 


28.7 


17.8 


1 


100 


Leucocyte count 


25.8 


36.6 


30.7 


5.9 


1 


100 


Haemoglobin level 


28.7 


62.4 


8.9 


0 


0 


100 


Platelet count 


52.4 


42.6 


4. 


1 


0 


100 



sided tests were used and differences of p < 0.05 
were considered as statistically significant. 

Results 

Toxicity of adjuvant radiochemotherapy 

Postoperative chemotherapy started 2.6-11.2 
weeks after surgery (median 6 weeks). Total post- 
operative treatment time ranged from 4.3 to 29.3 
weeks (median 17.1 weeks), whereas the median 
duration of the radiotherapy part of the protocol 
was 4.7 weeks. Seventy-seven percent of patients 
completed the treatment according to the proto- 
col. Ninety-seven (96%) patients reached the total 
radiation dose of 45 Gy, whereas in four patients 
(4%) the total dose was lower (two patients re- 
ceived 9 Gy, one 32.4 Gy and one 34.2 Gy, respec- 
tively). The other 19 (18.8%) patients who did not 
complete the treatment according to the protocol 
did not receive all cycles of chemotherapy (one 
patient received two cycles, 7 patients three cycles 
and 11 patients four cycles). No death occurred 
due to the therapy. Acute toxicity, such as nau- 
sea and vomiting, stomatitis, diarrhoea, hand-foot 
syndrome and infections of grade 3 or 4, occurred 
in 5%, 1%, 2%, 8.9% and 18.8% of patients, re- 
spectively (Table 2). Despite intensive nutritional 
support, only in two patients an increase of body 
weight was recorded during the therapy. Forty 
(39.6%) patients maintained constant weight, 
whereas the remaining 59 (58.4%) patients lost 
their weight compared to the weight they had at 
the beginning of treatment. The body weight loss 
was 1-17 kg (median 5 kg). 



Outcome 

The median follow-up time of all 101 patients was 
3.9 years (range: 0.4-6.3 years), whereas in survi- 
vors it was 4.7 years (range: 3.2-6.3 years). On the 
close-out date, 64 (63.4%) patients were still alive, 
all of them being with no signs of the disease. 
Thirty (29.6%) patients died from gastric carcino- 
ma, five (5%) patients died from other causes and 
in two (2%) patients the cause of death could not 
be determined. After adjuvant radiochemotherapy, 
recurrence was observed in 32 (31.7%) patients. 
Local and/or regional recurrence developed in five 
(5%) patients after a median period of time of 1.1 
year (range: 0.6-1.3 years). Systemic disease alone 
developed in 27 (26.7%) patients in the median 
period of time of 0.9 year (range: 0.2-3 years). The 
4-years follow-up survey showed that LRC, DFS, 
DSS and OS were 95.5%, 69.2%, 70.7%, and 66.2%, 
respectively (Figures 1 and 2). 

Prognostic factors 

On a univariate analysis of survival, the patients 
with pN3-stage, low pretreatment haemoglobin 
(Hb) concentration < 120 g/1 and age above 70 years 
had lower locoregional control and survival in com- 
parison to their counterparts in all four survival 
endpoints. In addition, poorer treatment outcome 
correlated also with locally advanced disease (pT3-4), 
overall disease stage III, perineural invasion, lower 
treatment intensity (patients who did not com- 
plete the treatment according to the protocol and 
patients who started with adjuvant radiochemo- 
therapy in more than 6 weeks after surgery), low 
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TABLE 3. Multivariate analysis of survival 



Prognostic 
factors 


Locoregional control 


Disease-free survival 


Disease-specific survival 


Overall survival 






HR 


95% CI 


P-value 


HR 


95% CI 


P-value 


HR 


95% CI 


P-value 


HR 


95% CI 


P-value 


pN- stage: 

-0+1+2 

-3 


17.97 


1.32- 
244.69 


0.03 


7.38 


2.93- 
18.59 


O.0001 


9.67 


3.54- 
26.36 


O.0001 


7.40 


3.08- 
17.78 


<U.UUU 1 


Perineural 
invasion: 
-Yes 
- No 


0.57 


0.07- 
4.90 


NS 


2.89 


1.07- 
7.77 


0.036 


3.45 


1.16- 
10.27 


0.026 


2.55 


1.08- 
6.02 


0.032 


Splenectomy: 

-Yes 

- No 


22.42 


1.20- 
417.44 


0.037 


3.07 


1.12- 
8.48 


0.03 


4.37 


1.50- 
12.71 


0.007 


5.59 


2.27- 
13.81 


O.0001 


Treatment 
according to 


0.19 


0.02- 
1.88 


NS 


0.30 


0.11- 
0.80 


0.016 


0.27 


0.10- 
0.78 


0.015 


0.28 


0.12- 
0.66 


0.004 



the protocol: 
-Yes 
- No 



HR = hazard ratio; CI = confidence interval; NS = not significant 



Hb (< 110 g/1) during radiochemotherapy and with 
splenectomy performed. The multivariate analysis 
identified the more advanced pN-stage and sple- 
nectomy as independent prognostic factors for all 
four types of survival. Independent prognostic fac- 
tors for DFS, DSS and OS were perineural invasion 
and lower treatment intensity (Table 3). 

Discussion 

For gastric cancer, complete resection is the only 
curative therapy. Unfortunately, more than 50% of 
patients are diagnosed with unresectable disease. 17 
In patients who underwent radical resection the 
5-years survival rate is lower than 30% 18 with the 
rate of locoregional recurrence up to 50-80%. 1920 
For this reason, patients with gastric adenocarci- 
noma in many countries receive postoperative ra- 
diochemotherapy with 5-FU in combination with 
leucovorin (LV), because it has been proven that 
it significantly improves the survival of these pa- 
tients. 4 ' 5 ' 20 " 25 

An updated analysis of INT 0116 study of 556 
patients with resectable adenocarcinoma of the 
stomach or gastroesophageal junction showed that 
postoperative radiochemotherapy with 5-FU and 
LV improves 5-years overall survival (40% vs. 22%) 
and local recurrence rate (19% vs. 22%) compared 
with surgery alone. 22 However, this study was crit- 
icized by some due to poorly performed surgery. 
In 54% of patients only DO lymphadenectomy in- 
stead of the recommended D2 lymphadenectomy 
was performed. When comparing these results 
with those of Kim's study in which all patients 




OH 1 1 1 1 1 1 1 1 1 1 1 1 

0 1 2 3 4 5 6 

Time (years) 

FIGURE 1. Locoregional control (LRC) and disease-free survival (DFS). 
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FIGURE 2. Disease-specific survival (DSS) and overall survival (OS). 
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underwent D2 lymphadenectomy, the 5-years sur- 
vival rate was 57.1% in the radiochemotherapy arm 
and 51% in the surgery only group. 21 In the study 
of Park et al. in all patients D2 lymphadenectomy 
was performed and the results were similar with 
the 5-years survival rate of 60%. 20 As the same ad- 
juvant regimen was used in both studies, it seems 
that the reason for better outcome in both studies 
is a more extensive lymphadenectomy. This think- 
ing seems to be confirmed also in the Dutch study, 
where there was only a little benefit from adjuvant 
radiochemotherapy in patients with D2 lymphad- 
enectomy in comparison to those with Dl limphad- 
enectomy. 23 The ARTIST trial, in which patients 
after radical resection of gastric cancer were rand- 
omized in the group treated with capecitabine and 
cisplatin and in the group treated with the same 
regiment of chemotherapy plus radiotherapy, re- 
ported that in the group treated with postopera- 
tive radiochemotherapy a statistical trend towards 
better DFS was observed. The benefit of postop- 
erative radiochemotherapy was even higher in the 
subgroup of patients with positive lymph nodes. 24 
In a similarly designed trial, Chinese experts con- 
cluded that adjuvant radiochemotherapy with 
intensity-modulated radiotherapy (IMRT) signifi- 
cantly improves 5-years DFS in comparison with 
postoperative chemotherapy in the whole patient 
population, not only in those with positive lymph 
nodes. 25 In the above two trials and in the trial of 
Yu et al. 26 it has been noticed that adjuvant radio- 
chemotherapy in the patients with gastric cancer 
gives higher benefit in more advanced stages of 
the disease (but without distant metastases). The 
survival benefit noted in patients who were treated 
with radiochemotherapy was entirely due to an 
improvement in local control with less effect on 
distant metastases, which suggests that the chemo- 
therapy with 5-FU and LV is producing its effect 
through radiosenzitisation. 4 

In our study the surgeons were obliged to fol- 
low the protocol and to perform routinely at least 
Dl lymphadenectomy. Fifteen or more lymph 
nodes were removed and histologically examined 
in 70 (69.3%) patients and less than 15 lymph nodes 
were examined in 31 (30.7%) patients. In only 4 pa- 
tients the resection was estimated as Rl and reop- 
eration in the opinion of surgeons was not possible. 

In our previous report, long term results of ad- 
juvant radiochemotherapy with 5-FU and LV in 
patients with gastric cancer were analyzed with 
the 5-years LRC, DFS, DSS and OS of 81%, 48.3%, 
50.4% and 48.4%, respectively. 7 In the reports of 
Macdonald et al. 5 , Kim et al. 21 and ours, chemother- 



apy with 5-FU and LV was given concomitantly 
during radiotherapy only in the first four and last 
three days. In our current study with administra- 
tion of capecitabine on each day of radiotherapy, 
we hoped for better radiosensitization effects and 
a better treatment outcome. Jansen et al. designed 
the phase I-II study with postoperative radiochem- 
otherapy with capecitabine and they reported that 
such treatment is feasible with low toxicity. 26 The 
estimated 5-years follow-up survey in our study 
showed that LRC, DFS, DSS and OS were 92.2%, 
66.8%, 68.3%, and 62.1%, respectively. These re- 
sults were better in comparison to other data 5 20 23 
which can be attributed to the fact that chemother- 
apy with capecitabine instead of 5-FU and LV was 
used. On the other hand, these good results could 
be due to careful selection of patients because we 
excluded all the patients with tumours located in 
the cardia (known to have a worse treatment out- 
come), patients who were not able to take capecit- 
abine (difficulty in swallowing tablets or unable to 
comply) and patients with significant co-morbidi- 
ties. 

The other criticism of the American intergroup 
study was referred to the high percentage of pa- 
tients (36%) who did not conclude the therapy ac- 
cording to the protocol. 522 In Kim's study, 24.8% 
of enrolled patients with radiochemotharapy did 
not complete the treatment as planned. 21 They also 
reported that, due to chemotherapy related tox- 
icity, the dose of the drugs had to be reduced in 
48.9%, whereas in 24.5% of patients the application 
of chemotherapeutics had to be delayed. All above 
mentioned authors nevertheless believe that the 
INT 0116 protocol is safe and acceptable for clini- 
cal use and we also support this opinion. 7 In our 
study, in which radiochemotherapy with capecit- 
abine was used, only 19 (18.8%) patients did not 
complete the treatment according to the protocol 
which is more favourable than the other authors' 
reports for radiochemotherapy with 5-FU and 
LV 5 20 In our previous study with radiochemother- 
apy with 5-FU and LV, we obtained the same re- 
sults with only 18% of patients who were not able 
to complete the treatment. We believe that in our 
case, this favourable experience may be due to the 
fact that we insisted on extensive advising of our 
patients on all potential side-effects of chemo- and 
radiotherapy. Furthermore, all of the patients re- 
ceived intensive supportive care, including inten- 
sive nutritional support. 

If we look at acute toxicity more precisely, we 
can conclude that it is low and feasible. Nausea 
and vomiting, stomatitis, diarrhoea, hand-foot 
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syndrome and infections of grade 3 or 4 in our cur- 
rent study occurred in 5%, 1%, 2%, 8.9% and 18.8% 
of patients. In our previous study, where radio- 
chemotherapy with 5-FU and LV was used, nausea 
and vomiting, stomatitis, diarrhoea and infections 
of grade 3 or 4, occurred in 18.7%, 26%, 8.9% and 
12.2% of patients, respectively. 6 In Macdonald's 
study the gastrointestinal type of toxic effects of 
grade 3 or more occurred in 33% of patients, in- 
fection in 6% and there were three deaths due to 
the therapy. 5 In our study we did not have any 
death related to the treatment. In the study of Park 
et al. nausea, stomatitis and diarrhoea of grade 3 
or more occurred in 12%, 15% and in 11% of pa- 
tients, respectively. 20 In the study of Lee et al. 2A 
and Zhu et al.25 the toxicity profile was a bit bet- 
ter with nausea in 12.3 and 2.7% and vomiting in 
3.1% and 1.6% of patients. In Zhu's study diar- 
rhoea was present in 1.6% and in Lee's study hand- 
foot syndrome was present in 3.1% of patients. 
Jansen et al. who used capecitabine in doses of 
650 mg/m 2 , 800 mg/m 2 , 900 mg/m 2 and 1000 mg/m 2 
with radiotherapy, did not notice any grade 3 or 
more side effects such as nausea, vomiting, diar- 
rhoea and hand-foot syndrome. 27 

From our analysis of prognostic factors, we may 
conclude that the patients with more advanced 
pN-stage and/or underwent splenectomy and/ 
or had perineural invasion and/or lower treat- 
ment intensity have lower survival in comparison 
to their counterparts. More advanced pN-stage is 
considered to be well established negative prog- 
nostic factor for patients with gastric cancer and is 
also usually mentioned as such in pertinent litera- 
ture. 2832 Some researchers noted that splenectomy 
has an adverse effect on patients' survival. 533 This 
has been shown in our study, too. Splenectomy 
is recommended only for patients with direct tu- 
mour invasion in the spleen or in the advanced 
gastric cancer located in the proximal part of the 
stomach, when there is evidence of macroscopic 
invasion into serosal surface and with regional 
lymph node metastasis. 34 35 Otherwise its negative 
effect on postoperative morbidity and mortality is 
too strong and it prevails over treatment benefit. 
Perineural invasion has already been established 
as an important negative prognostic factor in our 
previous study of adjuvant radiochemotherapy 
with 5-FU and leucovorin. 6 It is well known that 
the intensity of therapy can have an influence on 
treatment outcome in many neoplasms. 6 ' 73136 

In conclusion, we emphasize that multidiscipli- 
nary approach is mandatory for taking the decision 
about the treatment of patients with gastric cancer. 



Adjuvant radiochemotherapy with capecitabine is 
acceptable for clinical use, because it gives encour- 
aging results regarding patients' survival and low 
toxicity. However, because the local control with 
the existing treatment is excellent, in our opinion, 
to improve the outcome for these patients and re- 
duce the rate of distant metastases, the new gen- 
eration of systemic therapy combinations which 
could be used with the irradiation is needed. 
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